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(54) OPTICAL CROSS-CONNECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical cross- 
connection device with excellent extendability. 
SOLUTION: In the optical cross-connection device, N 
(optional integer >2) pieces of device input ports 101-104 
are respectively connected to: wavelength demultiplexers 
201-204 for wavelength-demultiplexing wavelength 
multiplex optical signals wavelength-multiplexed to M 
(optional integer >1) waves; first wavelength converters 
301-316 to which the light of a desired wavelength is 
supplied from a wavelength variable light source; and K x K 
optical switches 801-804 with which input ports and output 
ports can form optional one-to-one connections, and the 
light inputted to one input port is outputted to a different 
output port respectively depending on the wavelength. The 
wavelength of the light outputted from one output port is 
connected in sequence to J (optional integer >M) pieces of 
I X I array waveguide diffraction gratings 401-404 different 
for each input port, second wavelength converters 501-516 
to which the light of the desired wavelength is supplied 
from the wavelength variable light source, optical multiplexers 601-604 having L (optional integer > 
M) pieces of the input ports, and N pieces of device output ports 701-704. The optical cross- 
connection device is provided with a controller for controlling the conversion wavelength of the 
first wavelength converters 301-316, the connection form of the Kx K optical switches 801-804 
and the conversion wavelength of the second wavelength converters 501-516. 
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m:ti*°- h 3 A 4 (7)^'g-^Jiai;tJ'-K- h 4 nm;tJ?ti'So 

4 0 1 - 4 0 4 ;^>^g3 Xfi^4 H^-r^t*^ t o t g2J:>9. 4X4 
1- 8 0 4 cO^ib^J'K- h 9 0 1 ~ 9 1 6 ^ 2 <?)iS:gm^§? 5 01-5 
AWG 4 0 1 -4 0 4 ^^LTiSgiiJ:oTief^tl*^li:tC'5:*o 



so 
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[0 0 3 8] 

^2 coi^s^^fis 0 1- 5 0 4 ii^fit'fnzxti^^^ytm-^<D'}&^'S:. ^-^'Me o 
mmi^. *2o?S:g^^ff 5 0 5 - 5 0 8 it^ti^'tn^xti ^ti^ytm-^<o'^M'kyt-^m. 

tl6 0 2 KX-DXmmm^^- V 7 0 2 tiaii)$^tS?g£gH, ^2<Dm.^^^^5 0 9 - 
5 1 2ii^it^'fHiXt)^fi^^^'^<^'^^^^^1&^6 0 3 J:oTSmtBl3*°- h 7 
0 3 icm:t7$n;s,-&:gti> m2<Di^&m^^5 13-516 ii^ ti't'ixKX:b ^ n.^yt^ 
-tOiS^^7t-^«6 0 4 icio-c^aai;^?*'- ^ 7 0 4 icai:tj$*t;5)-iSt:giwi£^i-&o 

dtiicj: ^2<7?-ig^;S^J^§|5 0 1 -5 0 4 A;b ? H/c3fc€-^Ji^®ai:3b'K- h 7 0 
1;6^^. ^2(75-i^S^J^§|5 0 5 - 5 0 8 Ai» ? tL;t ^-g^fi^fitbi^J 'i^- h 7 0 2 
m2(7)'i^M^^^5 0 9 - 5 1 2 KXtl^ilfcytm^li.mniiit)^- h 7 0 3 25^ lb. 

m2(D^S:mm^5 13-516 Kxtf ^ fitzi/tm-^immnit) h 7 o 4';*-^m:*?-r 

^ o 

[0 0 3 9 ] 

g2. g3. ^vK±uTmmLfcm2<D'^^^m^^(D^^ t^wBit}^- h7 0 1-7 

0 4 <^^#Sr<> t ^5 -C»i. 4 X 4^;^-f -.y ^801-804 (D^tHtJ^-'h 9 0 1 
-916 tm2(7y^M^^^5 01-516 ^mS:,mm±iii^ 4 X 4 - AWG 401- 
4 0 4 ^d\-LX'^^KX-oXt'a)Ji^l^BmtX^^^7i)\ itzMi^. 4 X. 4%7.y( y^S 
0 1 -8 0 4 <7):&mi?'-K- h 9 0 1 - 9 1 6 b^WBJit}^- Y 7 0 1 - 7 0 4i)^^^Ki. 

[0 0 4 0] 
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[0 0 4 4 ] 

U6 «i> ^— HiftBHll^^feV^-C 4 X 47t;X>f y^S 0 1 - 8 0 4<Dliit)^~ h tm—<D-i^^ 

^^^(Dm^mm^ii: t ;t n x n - a w g l ;t-2gE:g i ^mf^mm^^-rM-^$> 
:^Kif^m<^titi7 ^ y^w<7)mY^^. ^^^wMm^^i^^ a x 4 -awg 4 o i ~ 

4 0 4 ^ffiv^/j:^-^Hov^T. 1 -^ixDmm^r-^^mKh ^mM-f^o 

^iciT-. ^^aA;b'i^- ^ 1 0 1 ~ 1 0 4 KX:b^fi^WL^^^^fitzAW.<r>%m^<o^ ^ 

tg^r-^-tl-e-'tLA l^ A 2^ A3^ A 4 t "T * o 
(0 0 4 5 1 

m \ <o^-7.x-\t. mnxt>^°- h i o i ~ i o 4 (D^fi^'fuzxtf^fi^i&^^&ytm 

-i- A 1 ~ A 4 TfS ( 1 ) ~ ( 4 ) <ommMW,X-^mihtl^- h 7 0 1 ~ 7 0 4 Kltit} 
[0 0 4 61 

(1 ) ^WXt)^- b 1 0 1 i^Xt)^n-^^m-^ A 1 > A 2, A3, A 4 Ji^tl-FtL, ^ 
2<^'iSg^J&||5 0 1 ^^LT^gtb;^7'i^- h 7 0 1 tc, ^ 2 <^)-SEg^i^|| 5 0 6 L 
Xmmihtl^- h 7 0 2 m2<Di&^^^^5 1 1 'i^ift-LXmUtht)^^'- h 7 0 3 IC. 50 
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m2<^m&^n^5 1 6 *^LT^StBiJJK- h 7 0 1 HtB^>$tL«>o 
[0 0 4 7] 

(2) ^m.x:b^'- h 1 0 2Kxt)^tii>itm-^ k 1. A 2^ A3. A 4 it^ti^'n. m 

2<D'i&^^m^5 0 5 ^-f^-LXmrnrntl^- h 7 O 2 tc. m2(D-}^MM^^5 1 0 S-:^L 
X^miatl^'- f 7 0 3 1C, ^2 0iSS^g^^5 1 5 LT^Sffi;!? -i^- h 7 0 4 tc, 
^2<7)j^g^^||5 0 4 S-^LT^atb^tJ'-K- h 7 0 1 H ai:tJ ? *L-6o- 
[0 0 4 8] 

(3) mmxt)'i^'- h 1 0 3Kxtl^i^^ytm■^ n i. a 2. as. a 4 li^ii^'ii. m 

2<D-^^m^^5 0 9 ^^LX^mmtjt'- h7 0 SK. m2<Di&M^^^5 1 4*^L 
T^aai:tj4^- h 7 0 4 »2 c75-iSS^i^^5 0 3 LT^Sm:tl 'i^- h 7 6 1 IC. 

^2 «7)^S:g^J^f|5 0 8 ^:/htT^aai;t)'i^- h 7 0 2 icm:^7$ 
[0 0 4 91 

(4) ^SA:^7'i^- h 1 0 4 HAt)? tLSpfc'g-^A 1. A 2, A3, A 4(i>etL'PtL. ^ 
2<75vSS^J^ff 5 1 3 ^:/hLT^aai^7'i^- h 7 0 4 J^; ^ 2 (^iSS^^tf 5 0 2 ^if\-L 
rmWiatl^- h 7 O.m. ^2<7)-iKS^J^Sf 5 0 7 «r^tT^am*'i^- h 7 0 2 1C, 
^2 c^iSS^^ISS 1 2 S-^LT^am^'-K- h 7 0 3 nm^$*t:6o 

[0 0 5 01 

±IB (1) - (4) ^^t'(DX^ i^m^^n-:h7!)\ liiTi^Mci^mi^WLm-r^o 
.^^w.x:)D^- M 0 1 ~ 1 0 4 izxt}-r ^i^^^m^ fiti 4 '^<D^m-^it. m.^^^^ 

2 0 1 - 2 0 AKJi-oX^m^fl. ^^^itfc^n^<7yytm-^itmi<^'i^^^^^3 0 1 
~ 3 1 6 K^i^fly -^fl-ffilA X 4 -.yf-SOl-SO 4<OA;!3'i^- hKX:lj^fli> 

o 

[0 0 5 1 1 

4X4 :7fe>^-f y^SO 1- 8 0 4 <Dli},tl^- h 9 0 1 ~ 9 1 6 t ^WiHtl - h 7 0 1 ~ 

7 0 4 {i. yt(Di^^izx^xm5<7)^ 9 izmm-ri>:LtT!}^x'^&o 

i3&oT> ^w.X:b^~ y 1 0 i KXtf^fif-^^M-^^ 1 ^gtS^j^ff 3 0 1 J: -Q rise 

:S A 1 tC2St5^^t7t<7)*>l^. 4X4 ^^-f 8 0 1 <7?£b;tl*°- h 9 0 1 KHitl-f^ ^ 
'9v ^ 2 <7)iS5^|^|| 5 0 1 Km7!)^tl> 1115 0 1 HJloT A 1 lCigi;g:^J^? :jL;t<7) 
*>. ^-^«6 0 1 «-^LTS«as;b'J^-> 7 0 1 i^mtl^iiix, 
[0 0 5 21 

mmiz. mm.xti'i^- > i o i i^xti^nfcytm^A 2ii. -^^m^^s o 2jc<}:ot-S[ 

:gA 3 lC-atfi^ML7t<7?*>H, 4 X 4±:^^ y^SO 1 <^ lii:b 'i^ - h 9 0 2 Ktht)-t^^L 

tKJiy). m2<D-^M^^^5 0 6 t^^55^tL, |W|5 0 6 t-a:oT A 2 *L;t<^) 

*>> ^fc-^i^^e 0 2 ^^LT^Stli*'-K^ h 7 0 2 m:t? 5^ it^&o 
[0 0 5 31 

mm^. l^mXt)^- > l O l J::A:t??tt7t^#-f-A 3li. '2St:S^mSf 3 0 3 

MAI K'^^^^Lfz<D-^\iZ, 4 X 4 3lc;;^^ •>'f-8 0 KDiiStl^- h 9 0 3 nai^-fSCl 

t J: , ^2<7)i&5^|^§|5 1 1 lim-i^i^fl. 5 1 1 t' i -rpT A 3 tc^Sft^^? *L;t<^ 

^> Tt-^-^e 0 3 ^^LT^smi/'i^- h 7 0 3 i;ai:t??nso 

[0 0 5 4 1 

^MA^'-K- ^ 1 0 1 KX:b^nfzytM^^ 4li, -^^^113 O 4 KX-oXm 
:MA 3 4 X 4pfc;^'f ^ 8 0 1 <om;b'K- h 9 0 4 Ktht)-ri>:L 

tlzX^. m2<Dm.^m^ll^5 1 6»i^35^tL. ms 1 GKX-oX X 4 iz^^^^^ iltz<r) 

^^^^me 0 4 $-:ft-LT^atB;^?JK- h 7 0 4 tcai^$it;&o 
[0 0 5 51 

mmiiz, mmxti'i^- v i o 2 Kxti^n-fz^m^x 1 - a 4 f*. msizMn-ox. mi<r> 

'i&^^m^izX<:>xmm<D^^iz^mLfz<D-lbiZ4 X4^X^ -yf-S 0 2</>^m<^tiit)^ 
-h905~908 Ktatf-t^^t i V) > ^&i<r>m 2 <D'&M^^^izm7!)^il. m 2 (D^ 

M^^^K J: 'oxmm<^-i&MK-^^^^$ fi/c(Dii>. ^-^mme o i ~6 o 4 ^ift-Lxm 

Mtatl'l^- h 7 0 1 ~ 7 0 4 izmtl^il^o 
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[0 0 5 6 1 

mm\^. ^mA^>'i^-> 1 0 3 i^xti^fifz^M-^^ 1 ~ A 4 ji> usi'M-oXi m 1 <r> 
-y 9 0 9 -9i2Kmt)-r^:LtKxy). s m<Dm 2 <^?sg^j&iitiS;5^tL. m 2 ots 

^^^^KX ■^XWim<D^m^K'&^^m^ fLtK^^. ^^^^6 0 1- 6 0 4 ^ift-LXm 
miatl^- V-7 0 1 - 7 0 4 izliit(^fli>o 
[0 0 5 71 

mm^. mw.xti^°~ ^ 1 0 AKxtf^fitc^^-^^. i~ a 4»i^ gst^iu^T. mi<^ 

- h 9 1 3-9 1 6tcm^?T*itt^J: 19. Em<Dm 2 (D'l&M^^^Kmi^fl. ^ 2 <7)'St 
A^^^i^ ^ oXmW.<0'i&^i^^M:^^^ fif'ZCO*,. ^^^&U6 0 1 - 6 0 4 $r^LT^ 

h 7 0 1 - 7 0 4 icail?? tlSo 

[0 0 5 81 

v>T. ^mi<o'&M^^^3 0 1- 3 1 6 <^^ss^^^^^fe:g. ^4 x 4pfe;^-f -.^^s 0 1 - 

8 0 4 <DXtiitl'i-'- V<Dm^^M. RV'^m2<D-}^&^i^^5 0 1-5 1 6 <D'i^^m^'M 
[0 0 5 91 

tf^--hizxt>$i^^t^M^mytm-^<^0'M®.^^^Mmt-r&t. sxs-awg (s 

S X S - AW G i^i^^mmn-fJ^^j:^'^^^^:^ 2 U- 1 t'SrSo 
[0 0 6 01 

'^j^^mii^XK^x^m^ii^hyti}' vmnxit, Aai:tj*°- h^^-e^i-e 

- AW G (DXiatl^- hmt. -e-tL-rtiMxN-C^tJ. ^fi^z^^Xn^-^r^ yifK'SL^W 

S X S - AWGi::-i^fi;gIaIt4;6«^)S^'&lc»iMXN'(i. S x S - AWG J^i^fi^ 
g [a 14:^ « Jj: V ^ 2 M X N - 1 t jS: o 

[0 0 6 1 1 

J:;|,^i^ n;^ h^STMi, Sxs-AWG (S(ifi^) ^C'ii>^^Am;?3'-}^- MSc 
fi, 4 X 4 -AWGt::?S«J§IiH'4;&*iba^i-^{-<i4^@, 4 x 4 - A WG lC'&:gj§lHl'l!4A«'5: 
[0 0 6 2 1 

SXS-AWG (Sfig^Sc) lCtg>g«:A£B^'-K- M^C»i. ^fi^'iil 
6. EP*)S = 1 6-C$)»9> t Tti^nni^oTJV-x-f ^'iJ^tC'il^lli: ^Sr^lj^Sg^fi. 4X4 
-AWGl^i-StSjiEItt^ii^-l.m'^im 1 6'^i^ 4 X 4 -AWGH-2feSJilHltt;6«'5:»/^J^'g-H 

3 l'mt^j:i>o 
[0 0 6 31 

iU±;5^^'{>BJ^;5^'^«i: 9 ^^^ISBJO^i^' a 7> n ^ h {i, A;tJ -"K- h 3&<7)ltJo:S?>'#A 
t)^-- VKXtl^i(l^'^^^W.^m^<D^m^<Dmm^tii-^j:oX. ■ScfiJiIslttAWG<^) 

o 

tti. '^mm^i^ii^^xramty'j:-oX\^^fz. i^fijlll]t4AWG(0:K- h^<7)iiijpt;#oT 
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[0 0 6 4 ] 

mi<o:^^m<D$^ i<7y ^mmt m\<r>^&^^^s o i - 3 i e t 4 x 4^;^'f 

8 0 1- 8 0 4 <7:>@eSM«;()«^'S:oT;fe»9. -^^^^^2 0 1 - 2 0 4 <D^li!,tl^- Mi 
4 X 4?fc>^'f '7f-80 1-804 (7?A:tJ--i^- hizmm^tl. 4X4 3fe;^'f^yf-80 1-8 
0 4 <^#mt»'i^*- mi<Dm.^^^^3 0 1-3 1 6 HTv> 

[0 0 6 5] 

m 1 <7)iSgaJ^t?3 0 1-316 (O^ai^J'-i^- h li. 113 l^^? ttTV^S i ^ tc, 3lc::7 r 
-fy^*l 0 0 OSrc/hLT, 4X4 T l^-f ^iSi^Iili'Tlt^^ 4 0 1 -4 0 4 <7)X:b^- Y Kmm 

m'tmmit-r^fzifiK, mi^mMtmmi^. ^ is<:>*^2 (^js^s^j^h 3 0 1-3 1 6 

, 5 0 1-51 6^ZfK 4X4 ^801-804 'kPrn't ^MM^Wli'^^Lfz 

tfzmmK. mi<^-i&^^^^3 01-31 ej^vm2(0'^M^^^5 0 1 - 5 1 6ic, 

[0 0 6 6 ] 

^ tmMtii:^^- h 7 0 1 - 7 0 4 (Dmm^iitK. g7 Tfi, ^ 1 c7)2^S^^ff 3 0 1 
-316 tm2<D^^^^^5 01-51 6;6^'3ESjglslt4^'()04 X4-AWG4 0 1- 
4 0 A^if^LXil^^KX-oX t'<7>X 0 i'^'^f^flX^^^-^\ tfzMiZ. Ill c7)-i^S^^f? 3 
0 1-316 t^W-lHitl^- h 7 0 1 - 7 0 4 ^m^i^ -oX t'<D X ^ i£ iflX h i)-^ 

[0 0 6 7] 
[^71 



(20) 



DP 2004-147035 A 2004.5,20 



X 

2 



(X> 


CO 




-a 
irf 










o 


s 








o 
-J 


s 








I*) 

s 


c» 
o 
tli 


t^ 


o 

-A 














O 


U 

H 




















ro 


in 
o 










>• 


in 

o 


tiit 










cn 
o 










§ 












in 
o 


!» 

1 

o 










tn 

s 


N 

ft 

sx 

■51 




>* 








1 

Zi 










in 
O 


1 














u 






t«* 


1 

T 










Cft 

o 
X 


o 










tn 
g 


o 


>- 












>- 








tn 












tn 


» 

IK 

if 








>- 

4k 


m 
O 
cn 












s 


» 








ro 


cn 
o 
tn 








ro 










>- 






PI 

H 












H 

ft 

I 

T 
O 






>- 
t*> 




tn 

s 


m 

ft 
if 

r 












1 

T 

-J 




>- 
K> 








t 










tn 
o 




>- 






tn 

3 










o> 


O 
N) 


>• 








Ln 
o 

OD 


o 
ro 


>^ 
lO 










ro 


>- 








tn 

8 










>• 


s 


M 

Ef 








>- 














§ 










>- 


§ 








>- 










ro 




in 
o 


m 

ft 










m 
o 


ft 
1 

T 
O 






>- 




tn 
o 


l« 

ft 
ii 




>- 
-»»■ 






Ut 


a 
1 

T 




>- 

la» 






in 


i 

T 
-J 




to 






tn 










tr 


f 

o 










in 

K> 


O 










tn 
►3 


w 


OS 








tn 




>- 
ro 








tn 

NJ 


o> 








>- 


Ul 


» 








>- 
K3 


tn 
o 












cn 
b» 


» 








>- 


tn 

u> 


10 






>- 










>-> 




5^ 


W 










tn 


PI 

ft 










tn 


PI 

s 
if 










tn 


1 

T 
—J 




>- 






tn 
tn 


T 










tn 
in 


1 

-r 
-J 




>- 

M 






t» 
tn 


t 

T 

■ 2 


fO 








u» 


4^ 


>- 








tn 

Ol 


■ 8 










U| 


■ g 


>- 
b* 








tn 





10 



20 



30 



I 0 0 6 8 1 

g7 tj> m-%M^^id\^^xm-<7^-^&^^^3 0 1-316 tm-<D-mM^^^5 o i 

~5 1 6(75i^gjiipI'r4$"(joNXN- AWG 4 0 1 - 4 0 4 ^rcA' L 7t-igi:g J: 

«?!)x.tf> ^l<7)-&S^J^fl3 1 0»i> ^2(7)v^S^$^f|5 0 2 i:4X4-AWG 4 0 3 $r 
^LTM A 4 -CigJ^tL, ^aai;!3'i^- h 7 0 1 ;5-^ail)-rSo 
[0 0 6 9] 

-h701-704 (Dm^^iitK. mi<7ym&^^^3 O l - 3 l 6 tm2<D'&^^^ 
US 0 1 - 5 1 6i!)m^mmn^iifz^j:^^ 4 x 4 -AWG .4 0 1 - 4 0 4 ^ift-LX}^^K 
ioTt-fTJj: "7 H|S»fti.'CV^:5.;5^ i ;tMt::. ^ 1 <?5iS:S^^fl 3 0 1-316 tmW.lh 
tl'i^- h 7 0 1 - 7 0 4*«i^S»-«KoTfOJ: ^ l^jtStf *iTu^l>:d^. ^7p:L;to 

[ 0 0 7 0 ] 

1^8] 



3P 2004-147035 A 2004.5.20 



Z 
X 

z 
I 

5?5 I 

1^ 

fV 

m 
II 

Q 
Jin 

n 

SB 
3 

Jim 

m 
IS 



CD 
















o 


i 






o 


1 


s 


in 






u 


u> 
o 
u 


u> 

s 


0> 
O 














s 












Ln 
o 










ro 




» 






















in 
O 
M 


M 

H 






>- 




§ 


O 

K 










tn 

s 


1 

T 
•«J 






>- 






BE 




>- 






U) 

s 


) 

T 
-4 










o* 


1 

T 
*J 










in 

s 




>* 
b> 










>- 










O 


rvj 








M* 

o 
>- 


O 


>^ 










O 










2 










tn 


Ln 
o 

Lfi 










>- 
*^ 




« 








>- 
o 


S 










>- 
ro 


S 

in 








>- 
ro 




Ui 

s 


M 

K 










s 


PI 

H 






>* 




§ 


H 






>- 




i 


n 

1 










o 


f 

T 




>* 






-J 


-r 
"-J 




>- 








r 

T 
■vl 




>- 






tn 
o 










Ln 
o 

CB 


ro 


>- 

tA 








i 


o 


>- 








cn 
o 
a» 


O 
Nl 


>^ 

m 








i 


s 








>- 
□» 


i 










>- 

u 


i 


» 










tn 

s 


M 








CO 














o 


K 

Et 










Ln 
o 








>- 
in 




in 
o 


n 

tt 

1 

T 

-sj 

O 










in 
o 


ff 

a- 

1 

T 




>- 






Ot 


■H 
1 

-r 
•«j 










Ut 


I 

T 
«J 




>- 










m 


















o 










Ln 


O 
lo 










in 

M 




>- 
o> 








tn 

M 


s 








>- 
-J 


Lh 


« 








>- 
a> 


in 
u 










>- 
Ln 


in 
«^ 










>- 


in 

Ld 








>- 




ut 
■»>• 


K 






-J 




tn 








v> 




in 


PI 

K 






V- 
Ln 






a 

4- 










Ul 


1 

T 










vn 
Ln 


1 

T 

-J 

g 




>- 
-J 






in 
m 


1 

-r 

2 




>- 






in 
In 










(Jl 


O 


III 








Ln 
«* 
o» 


>- 








in 


>- 
•J 








in 
O 





10 



20 



30 



[0 0 7 1 1 

as (i> m-%mm^^^^x^~<D'{^^^^^z o i ~ 3 i e ts-o-iSt^^J^^s 0 1 

~5 1 6 <75JSfiillsI'l4«r'{i;t:^^^^NXN-AWG 4 0 1 -4 0 4 OfX^fzWi^Kii^^^ 

2|s^§^<?50-*M«^Jt I^C J: 9 ic, asXtlge i::^L;t3^IiJlc^o%^T. ^ 4 x 4 pfc;^ 
^ yf-^Q \ ^ ^ 0 A<r>X^t)^- V<Dmm.^M. #^1 <7)V&S ^1^113 0 1 ~3 1 6<?) 

#4X4 ^801-80 4<7)Am^I'J^- bcO^^^^cil. :&.Xf^m 

2(0iS:S^J^ff 5 0 1-51 6(75i^g^J^-igE£$rlS:^-r&ii:tc J: «9 > #^aA:t7**- h 

O 

[0 0 7 2 ] 

C*iS0!)3] 

m 1 <7):$:|§0J(7)^i (Tj^Jfc^njt fi. 4 x 4 5fc;^-1' 8 0 1- 8 0 4 ^s^Sri^* CI /itt**^ 
•2g^:g55'StS|2 0 1 - 2 0 4 c7)#/±l:t;:K- h {i^ 1 <7>?Sg^Jftf| 3 0 1-31 6;{|S@^? so 



(22) 



3P 2004-147035 A 2004.5.20 



[0 0 7 3 1 

m 1 <7>iS:^^^|| 3 0 1-31 6<75#m;t>'i^- hli. 1114 IC:^ $ tiTV^ ^ J: ^ 7 

[0 0 7 4 1 

1-516 <r>^^ tmWmij^- h 7 0 1 ~ 7 0 4 (Dm^^iitiz^ g7T{i^ m 1 
g^^tf 3 0 1-316 t ^ 2 (7)-2S5^J^^ 5 01-51 6 yi^'^S^gj^lsItt^- >() o 4 X 4 - 
AWG 4 0 1 - 4 0 4 ^^ftLX^&SiKX'DX tr<DX o iC^fftlTV^S;^^ t tz%K^ m 1 
<D-}&^^m^3 0 1-316 t^W.mtl'i^'- ^ 7 0 1 - 7 0 4 J: o T t*0 J: o 

^lifiX\^^:h7i\ ^^LTv^;5>o enJx.ff, » 1 <7)-iS£^J^^.3 1 0 fi, ^2coi^S^^|f 
502i:4X4-AWG4 03 ^r^LTigtg A 4 T-|Sff*L. ^aa3;!3'K- h 7 0 1 ^a^ibm 

[0 0 7 5 1 

tfzmSXlt. g4> ^XfK^%ZXm.mLfzm2<7)^^^^^b 0 1 - 5 1 6<7)# 

>«r t^mmitJ'i^"- h 7 0 1 - 7 0 4c7)K«^<> t mi<D'/^^^^^Z 0 1 - 3 1 6 t 
»2 c7)jSfi^J^f|5 0 1 - 5 1 65i^?S:gJSIlI'r4$: 4X4 - AWG 4 0 1 -4 0 4 

$r:^tT-JS:glC ioT t'<7) J: ^ tC|SfftLTV^i>;i^ t/v:Mt^> ^ 1 <^-K:g^l^§S 3 0 1 - 
3 1 6 t^Sm:tJ'l^- h 7 0 1 - 7 0 Ai)m§:KX^Xi^<DX 0 iZ^^i^hX\^^^i!)\ 

[0 0 7 6 1 

#4 X 43fc;^-f yf-S 0 1 - 8 0 4 C0AtB:t7#- hco^g^^^il. #^i<^iSS^i^l| 
3 0 1-316 c7)iSS^J^i&:S> #4X4 ■;'f-801-804 c/jAaJltJ'-K- h<0^ 

Rzf^m2<7ymM^i^^5 0 1-51 6<^'m^m^'^&^m^-r^ztKx 

1 - 7 0 4 i^thtJ-t^ ^ t ^^X^^ho 

- 7 0 4 K^:)j-r^%i^'a7.r3^i/ ymwt LTi&f^-rso 

[0 0 7 7 ] 

Ci&^^J^^3 01-316. |pI501-516 <Dmi^m 

i^5-8fi> ^%m<D^\^mm-m3^mmK^\,^xm\'^^'i^^^'^^z o i-s i e 

> |HI 5 0 1 - 5 1 6 (7)1ifi£^J^I'^1-o 

ffit, ■iSEfi^^fj3 0 l-316x 1^501-516 l-ov^TcT^'T'^T^&^l^ DJKil<7)-igiS 
^IfeU ^ 'il> -f L 4> ^ffl T 'il'^ li ^ o 

[0 0 7 81 

?K:S^J^||<!0A;!7'i^- h 1 0 1 OKXtl\.tzm.^ai^%m.i)^h^f^^fl^'&^X , . <7)a 
(M'^m^) fi> ^fcr-f V l^-^ 1 2 0 0 pfc:^?^^ 1 3 0 0 - 1 ioT 

^3'il!i 1 10 0- iSt/^l 1 0 0 - 2KXl3^il^o 

-^SgAs o^m-f- {^k^Umiftm^) jSg^l^ll<7>A;t»'-K- h 1 0 1 1 J: >9A 
:t7L. pfc*-?'^ 1 3 0 0 - 2 $r^LT, "H^^ 1 10 0-1 t:iA:tJ?*L&o 



(23) 



JP 2004-147035 A 2004.5.20 



2 ^<o^^mwytm^m^ iioi-i, 1100-2 (omt)^\t. ^t* 1 3 0 0 - 3 

[0 0 7 9] 

in^^ 1 10 0-1 K^tm-^ (5^j^^€-f-) i^x:b-ri>t. ^m^<ojftBmu 

^<Dtztb\^. 2 o<7)^##ptiiitii^^ 1 1 0 0 - 1 , 1 1 0 0- 2(7)m:tj«ii^>9ai$*t 
rmti. h i o 1 2K\t. %m^- (s^^^M^fc'i-t) a:i^-^3a ( 

[0 0 8 0 1 

^m^^mmi-^ m n:s.m^umm±^m « i- * y vn y > ^T^itMifi^s^ij^ 

i)^XlDthitiJ-:r^ 1 3 0 0 - 2 c7)i£a;6Sjl9,iica:^ 1 3 0 0 - 3 <0 

V - ^ 1 2 0 0 {± < T i V^o 
[0 0 8 1 J 

mmmm^'tmm-r^h v itMiss^iJ^iei «r ^ v> 7t 011 l ;t 

m7<D^Mmm^x-\i. xti-t^^m^i:yt^m^i 5 0 0 i^.to-cm^C'ig-^ii^mL^t 

<7)*,H. Clom^^-f-=^fflv>T7t;^p|j.|giJjffl K7-f ^•^rn^^IUJ^ 1 6 0 O^rlElftL, 
P^l 8 0 0 t::}g^:gDr^3tlllJ: •9tt#&$tLT^^2,iliE3fc«r^p-r'&o 

[0 0 8 2 1 

mS(D'i^Mm^^X-\i. Xtl-r^t^m-^^^^m^l 5 0 Oi::J:-pTm^'(g-^li^^t;t: 
^<7:)m^'g-^^fflv^TV-^'^pffl Ky^/^m-T-Ei^l 6 1 0 ^rlEtljt, i^gor 
1 7 0 0 <7)3fe A . . ) ^^m-t^o 

[0 0 8 3] 

«B^<7)^ 1 ^mM-m3^mMKi3\,^xm^^^. m i <7)-i^s^^§fjtyf^2(7)-i&;R^i^ 

^ S o 

[0 0 8 4] 

1119 Ji;^-ri6Sor^3t?HJi^ ^^<^-ifiJ:g^Jfell;{»«*^-r&vl t;&«-e|^i,fi|^H'5:o 

fiP*)^ Cl<7)^;tiy-Si5Rr'^*?S3 0 0 Ofi. ^'5:-&jgig<7?51^3t^^pfci-SN'|@ (11 9 "C 
»1N= 4 <^^i-^$-^LTi/'>*) <^)^— JSg3fe?^3 100-l~3100-4i:. Nffi*^.^ 
-'^^±m3 10 0-1-310 0-4*«Al;'-K- hlcig^^tLTt^fe-^-iSEflS 4 0 0 
pfc-g-j^lf 3 4 0 0 <?)ai:tl'i^- ^ /i)^'^^? *L;t3fc^0E|| 3 3 0 0 i: . ^t^'M^ 3 3 0 0 
m;tl'K- hKmm$flfzift^r^^3 500-l~3500-3i:, Nm<r>X:fD^- h t 1 



3P 2004-147035 A 2004.5.20 



'liom^'K- h^rsboNX -5^ 3200-1-3 2 00-3 kKX-oXm^-^fl 

[0 0 8 5] 

NX 1 itT.^ ';^f-3200-l~3200 - SOffi^'-K- h fi. ?KS^J^II<7)iSSc3fc«r A 

m-^j:^'^^<^^m%'k^%-t^^-'{&^itmz 100-1-3100-4 ^^^<^M3feli 
^ pfc'&J^flS 4 0 0. 3fc:^ 7^7 3 3 0 0^ pfc^igEf|3 500-1-3500-3 Sr^LT 
^ 13 9 ^:l^i-J: -9 NX l yf- 3200-1-3 2 00 - 3<r>^Xt)^- 

NX 1 ^X>f •yf-3200-l~3200-3 ^gr^iJiSPl"* t i J9 > FfM<^^Sft<7)3ii^ 

13 9 tc^L;^^-2^gpI'^:7fcil3 0 0 0 ti. ii^^^%3fe1-*#— 3 10 0-1-3 
10 0-4 Sr:$:^^c7)3fe^' a;^3;T.:5' h^Sl*li:i4)&2g^S^I&?|-C*^-r2> 3{>«-C§ * 

o 

[0 0 8 6 ] 

ilfJ^s Slitnrt^^rAWGc75JK- Mgr^c^i$lJ|5g;i«^>^9^ ttz. jK- M^cTJlijDJ^'f+v^AWG 
<7)ii:;^# <75 FnlM/i^^ C ^ J: ti ff ^ (?) J: 9 P«1li ^i^ySI" ^ ^ ^ 

[0 0 8 7 ] 

iDl^#oTfe§:2,. 3t#-^<^^PmJ^<^^iJI?gjlfet;fH'-K- hM^'o;^ h - OFp^M«rIlig■r 
[i®<r)ffi#;Srg£§g] 

[0 2] 5jc^^<7>^-^ifefinj<^®^5^il$r^-riJi5gEI-e*ao 

[I1I3] ^^5g(7)^-^Jfe^?!l(7)3ti5' 07.3^^ hmW.'i:y^-tyv y ^mx-:$>^o 

[12 5] •i&^^^^<Dm^mx$>^o 

[116] ^^S^J^^<7)1ifi£[2T$)*o 
[12 7] i^g^J^ffCOS^HT'^^o 

[12 8] 'm^m.^^<7ym^m-c^^o 

[12 9] •JgE:g^^5fe?JS(7)mBei2-eib*o 

[12 1 0] '^^<Dim'^mmMx$>^o 

imi 1] %^-^7.)v-T^ y-ym^(r>mnmx-^i>o 

[12 1 2] ti£*Mt^i3V^TjSfii^le]'r^AWG<7>Aai^)*°- h W<7>vgEglll^ ^^"T iJiB^ll 

[^f^<^gi?gi 

10 1-10 4 m^X:b^^- ^ 
2 0 1 - 2 0 4 Jd^g^stlf 



(25) 

3 0 1-316 ^1 (O-i^S^^I? 

4 0 1 -4 0 4 Ti^^m-^^mifj^^ 

5 0 1-516 m2 '7)-^MiU^^ 

6 0 1 - 6 0 4 yt^'^m 

7 0 1 - 7 0 4 mm.ihi3^-v 

801-804 4X4 ^ 

9 0 1 - 9 1 6 4 X 4^7,^ y^<7)th:b^- h 
1 0 0 0 ^7 rW"/^ 

10 10. 1011 h 

10 12 m^^^^<^tii:b^- h 

1100-1, 1100 -2 ^mi^^m&^^ 

1 2 0 0 3fcT>f y l^-i^ 

1 3 0 0 - 1, 1 3 0 0- 2, 1 3 0 0- 3 ^iJ^f^ 

1 4 0 0 itV ^ 

1 5 0 0 ^fc^-fi^ 

1 6 0 0 .%^m%M.m Ky-f^^'m^Hi^ 

16 10 Yv^^^^^m^ 

1 7 0 0 jfefiDT^^fciH 
18 0 0 ^^im 

2 0 0 0 m^-g-f-^ 

3 0 0 0 '&W^^%\W 
3100-1-3100-4 #— SE:g5feiI 
3200-1-3200-3 NXl pfc;^ ^ 

3 3 0 0 Tfc^a-SfLff 

3 4 0 0 pfc-a-vsi^ 

35 00-1-3500-3 3fc^^g^l§ 

4 0 0 0 \ ^WL^nm'^Tv^mmikU^^=$- 



(28) JP 2004-147035 A 2004.5.20 

[@9] [@ 1 0] 




(29) 



3P 2004-147035 A 2004.5.20 



(72)^58* mn —A 
(72)^Hj^ jisas « 

«mSS^ fiifflK^^^Br-TB 3 s 1 

Fif — 5K069 AA13 BA09 CBOl CKLO CA05 DB33 EA24 EA25 EA26 

5ia02 AA36 AA37 ADQl LAOS M\05 MBll MC03 1*106 mi2 WC2 

MH24 NA04 NA06 MACS P016 PH02 PH4S RBU 



m&^sbo 1-516 (D^^m&im'mtr?>mmmKi:M:mri. 
[SIRS] mi 



JP-2004-147035-A1 
Computer Translation 

♦NOTICES* ' ' . , 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the optical cross-connect system which outputs the lightwave signal which has the 
equipment input port of N (integer of two or more arbitration) individual, and the equipment 
output port of N individual, and is inputted into each equipment input port, and by which 
wavelength multiplexing was carried out to said desired equipment output port. 
The input port of the wavelength eliminator which carries out wavelength separation of the 
wavelength multiplexing lightwave signal by which wavelength multiplexing was carried out 
to M (integer of one or more arbitration) wave is connected to each equipment input port of 
said N individual by optical waveguide. 

The 1st wavelength converter is connected to the output port of said wavelength eliminator. 

The light of desired wavelength is supplied from the source of a wavelength good light 

variation which can supply the continuation light of the desired wavelength which has 

suitable optical reinforcement in said 1st wavelength converter. 

The output port of said wavelength converter connected to each output port of said 

wavelength eliminator has the input port of K (integer more than M) individual, and K output 

ports, and input port and an output port are connected to any one input port of the KxK optical 

switch which can form 1 to 1 connection of arbitration through optical waveguide. 

The output port of the optical multiplexing machine which has input port of L (integer of 

arbitration more than M) individual in each equipment output port of said N individual is 

connected through optical waveguide. 

The output port of the 2nd wavelength converter is connected to M suitable input port of said 
optical multiplexing machine through optical waveguide. 

The light of desired wavelength is supplied from the source of a wavelength good light 
variation which can supply the continuation light of the desired wavelength which has 
suitable optical reinforcement in said 2nd wavelength converter. 

In the latter part of said optical switch, it has the input port of I (integer of arbitration more 
than M) individual, and I output ports. The light inputted into one input port is outputted to an 
output port which is different according to the wavelength, respectively. And J (integer of 
arbitration more than M) individual possession of the Ixl array waveguide diffraction grating 
from which the wavelength of the light outputted from one output port differs for every ipput 
port is carried out, and each output port of said optical switch is connected to the input port 
where said different Ixl array waveguide diffraction grating is suitable, respectively. 
The output port in said same Ixl array waveguide diffraction grating is an optical 
cross-connect system characterized by connecting with said suitable input port of the 2nd 
wavelength converter connected to the input port of said different optical multiplexing 
machine through optical waveguide, respectively. 
[Claim 2] 

It is the optical cross-connect system which outputs the lightwave signal which has the 
equipment input port of N (integer of two or more arbitration) individual, and the equipment 
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output port of N individual, and is inputted into each equipment input port, and by which 
wavelength multiplexing was carried out to said desired equipment output port. 
The input port of the wavelength eliminator which carries out wavelength separation of the 
wavelength multiplexing lightwave signal by which wavelength multiplexing was carried out 
to M (integer of one or more arbitration) wave is connected to each equipment input port of 
said N individual by optical waveguide. 

Each output port of said wavelength eliminator has the input port of K (integer more than M) 
individual, and K output ports, and input port and an output port are connected to the input 
port where the KxK optical switch which can form 1 to 1 connection of arbitration is- suitable 
through optical waveguide. 

The 1 St wavelength converter is connected to each output port of said KxK optical switch. 
The light of desired wavelength is supplied from the source of a wavelength good light 
variation which can supply the continuation light of the desired wavelength which has 
suitable optical reinforcement in said 1st wavelength converter. 

The wavelength of the light which it has the input port of I (integer of arbitration more than 
M) individual and I output ports, and the light inputted into one input port is outputted to an 
output port which is different according to the wavelength, respectively, and is outputted to 
the latter part of said 1st wavelength converter from one output port carries out J (integer of 
arbitration more than M) individual possession of the different Ixl array waveguide diffraction 
grating for every input port. 

Said 1st wavelength converter connected to each output port of said same KxK optical switch 
is connected to the input port where said different Ixl array waveguide diffraction grating is 
suitable through optical waveguide, respectively. 

The output port in said same Ixl array waveguide diffraction grating is connected to said 
suitable input port of the 2nd wavelength converter connected to the input port of said 
different optical multiplexing machine through optical waveguide, respectively. 
The optical cross-connect system characterized by supplying the light of desired wavelength 
from the source of a wavelength good light variation which can supply the continuation light 
of the desired wavelength which has suitable optical reinforcement in said 2nd vy/avelength 
converter. 
[Claim 3] 

It is the optical cross-connect system which outputs the lightwave signal which has the 
equipment input port of N (integer of two or more arbitration) individual, and the equipment 
output port of N individual, and is inputted into each equipment input port, and by which 
wavelength multiplexing was carried out to said desired equipment output port. 
The input port of the wavelength eliminator which carries out wavelength separation of the 
wavelength multiplexing lightwave signal by which wavelength multiplexing was carried out 
to M (integer of one or more arbitration) wave is connected to each equipment input port of 
said N individual by optical waveguide. 

The 1st wavelength converter is connected to M suitable output ports of said wavelength 
eliminator through optical waveguide. 

The light of desired wavelength is supplied from the source of a wavelength good light 
variation which can supply the continuation light of the desired wavelength which has 
suitable optical reinforcement in said 1st wavelength converter. 

The output port of the optical multiplexing machine which has input port of L (integer of 
arbitration more than M) individual in each equipment output port of said N individual is 
connected through optical waveguide. 

The output port of the 2nd wavelength converter is connected to M suitable input port of said 
optical multiplexing machine through optical waveguide. 

In said latter part of the output port of the 1 st wavelength converter connected to M suitable 
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output ports of said wavelength eliminator It has the input port of I (integer of arbitration 
more than M) individual, and I output ports. The wavelength of the light which the light 
inputted into one input port is outputted to an output port which is different according to the 
wavelength, respectively, and is outputted from one output port carries out J (integer of 
arbitration more than M) individual possession of the different Ixl array waveguide diffraction 
grating for every input port. 

Said output port of the 1st wavelength converter connected to M suitable output ports of said 
same wavelength eliminator is connected to the input port where said different Ixl array 
waveguide diffraction grating is suitable, respectively. 

The output port in said same Ixl array waveguide diffraction grating is connected to said 
suitable input port of the 2nd wavelength converter connected to the input port of said 
different optical multiplexing machine through optical waveguide, respectively. 
The light of desired wavelength is supplied from the source of a wavelength good light 
variation which can supply the continuation light of the desired wavelength which has 
suitable optical reinforcement in said 2nd wavelength converter,. 
****** — the optical cross-connect system characterized by things. 
[Claim 4] 

In an optical cross-connect system according to claim 1 or 2, 

The optical cross-connect system characterized by providing said 1 st wavelength transducer, 
said KxK optical switch, and the control unit that controls said 2nd wavelength transducer in 
said source list of a wavelength good light variation. 
[Claim 5] 

In an optical cross-connect system according to claim 3, 

The optical cross-connect system characterized by providing the control unit which controls 
said 2nd wavelength converter in said 1st wavelength converter list. 
[Claim 6] 

In claim 1 thru/or any of 5 or the optical cross-connect system of a publication. 
Said wavelength converter is an optical cross-connect system by which it is 
consisting-of-Mach-Zehnder-interferometer mold wavelength conversion circuits using 
mutual phase modulation property of having used semi-conductor optical amplification 
component characterized. 
[Claim 7] 

In claim 1 thru/or any of 5 or the optical cross-connect system of a publication. 
Said wavelength converter is an optical cross-connect system by which it is 
consisting-of-wavelength conversion circuits using the mutual gain modulation characteristic 
of semi-conductor optical amplification component characterized. 
[Claim 8] 

In claim 1 thru/or any of 5 or the optical cross-connect system of a publication. 
Said wavelength converter is an optical cross-connect system characterized by consisting of a 
photoelectricity converter which changes the lightwave signal to input into an electrical signal, 
and an optical modulator driven with the electrical signal of said photoelectricity converter. 
[Claim 9] 

In claim 1 thru/or any of 8 or the optical cross-connect system of a publication. 
Said source of a wavelength good light variation is an optical cross-connect system 
characterized by being multi-electrode diffraction-grating distribution reflective mold 
semiconductor laser. 
[Claim 10] 

In claim 1 thru/or any of 8 or the optical cross-connect system of a publication. 
Said source of a wavelength good light variation, 

The simple substance light source of N (one or more integers) individual which emits light in 
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the continuation light of different wavelength, » 
The optical multiplexing machine by which said two or more simple substance light sources 
were connected to input port. 

The optical shunt to which the output port of said optical multiplexing machine was 

connected^ , ^ 

The optical separator connected to each output port of said optical shunt. 

The optical cross-connect system characterized by being constituted by the Nxl optical switch 

with the input port of N individual, and one output port connected to each output port of said 

optical separator. 

[Translation done.] 
♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. ' 
3. In the dravsdngs, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an optical cross-connect system. That is, it has two or more input 
port and two or more output ports, and is related with the optical cross-connect system which 
outputs the lightwave signal which is inputted into each input port, and by which wavelength 
multiplexing was carried out to a desired output port. 
[0002] 

[Description of the Prior Art] 

The distribution-of-information society using communication networks, such as information 
interchange through the spread of broadband services and the network of each company, is 
progressing. 

In distribution-of-information society, the communications traffic is always increasing and the 
demand of large-capacity-izing of a communication network and improvement in the speed 
does not cease. . 
[0003] 

By installation of wavelength division multiplex (WDM) communication technology, the 
transmission capacity per optical fiber increased rapidly. 

Although surely WDM communication technology increased sharply the transmission 
capacity between nodes of a point to point, when building a network, it needs to separate the 
li^twave signal by which wavelength multiplexing was carried out in the node for every 
wavelength, and needs to carry out routing of the data packet within each lightwave signal for 
every packet. 

However, a limitation is in the routing processing capacity of the huge signal by the electrical 
and electric equipment with improvement in the speed of transmission speed, and 
large-capacity-izing. 
[0004] 

The optical pass routing technique which carries out routing of the lightwave signal by the 
optical layer in a node as a solution means of this problem, without carrying out 
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photoelectricity conversion is proposed (for example, nonpatent literature 1 reference.)- 
With this technique, as shown in drawing 1 1 , only the lightwave signal addressed to tHat node' 
is outputted [ in / for between nodes / an epilogue and each node ] to a desired output port by 
the condition (optical layer) of light with light through an optical transmission line 10, 
without carrying out photoelectricity conversion and carrying out photoelectricity conversion 
about any lightwave signals other than this with the optical receiver 20, and it sends to the 
target node. 
[0005] 

From not carrying out photoelectricity conversion of all the lightwave signals inputted into a 
node, it is expectable to reduce the loads of electric processing sharply. 
The equipment which becomes important when realizing this technique is the optical 
cross-connect system, 50 in each node, and it has the function which changes the inputted 
lightwave signal to **** of arbitration. 

The basic configuration of the optical cross-connect system by the conventional technique . 
realized using a wavelength circumference nature array waveguide diffraction grating and 
wavelength conversion is shown in drawing 10 . 

Since it was easy, it illustrated about the optical cross-connect with four input/output port. 
[0006] 

As for a wavelength eliminator, an optical multiplexing machine, and 501-532, for 101-104, 
and 701-704, in drawing 10 , the equipment input port of an optical cross-connect system and 
an equipment output port, 201-204, and 601-604 are [ a wavelength converter and 4000 ] 
16x1 6- wave circumference nature array waveguide diffraction gratings (wavelength 
circumference nature AWG), respectively. 

Actuation of the conventional technique shown in drawing 10 is explained briefly. 

If the wavelength multiplexing lightwave signal of four waves (each wavelength is set to 

lambdal, lambda2, lambdaS, and lambda4) inputs into each input port 101-104, a wavelength 

multiplexing lightwave signal will be separated by the wavelength eliminators 201-204 for 

every wavelength. 

[0007] 

It has the property that the wavelength of the light which the 16xl6-wave circumference 
nature AWG 4000 is outputted to the output port where the light inputted into one input port 
differs according to the wavelength, respectively as shown in Table 1, and is outputted from 
one output port differs for every input port. 
[0008] 
[Table 1] 



[0009] 

Table 1 is a table showing the wavelength relation between the input/output port of the 
wavelength circumference nature AWG in the conventional technique. 

Therefore, it becomes possible to carry out routing of the lightwave signal to the wavelength 
transducers 516-532 connected to the target output ports 701-704, without outputting each 
lightwave signal to the same output port of the wavelength circumference nature AWG 4000 
by setting the lightwave signal separated for every wavelength by the wavelength eliminators 
201-204 in each input port as desired wavelength. 

One example of connection of a lightwave signal is shown in drawing 12 . 
[0010] 

Drawing 12 is the table showing the wavelength relation between the input/output port of the 
wavelength circumference nature AWG in the conventional technique. 
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As shown in drawing 12 , the lightwave signal by which routing was carried out to the 
wavelength transducers 516-532 is changed into the wavelength it is multiplexed 
[ wavelength ] with the wavelength multiplexing vessels 601-604, and is outputted to output 
ports 701-704. 
[0011] 

[Nonpatent literature 1] 

K. Kato et al, " 32 x 32 full-mesh (1024 path) wavelength-routing WDM network based on 
uniform-loss cyclic-frequency arrayed-waveguide grating," Electronics Letters, vol. 33, 
1865-1866, 1997. 
[0012] 

[Problem(s) to be Solved by the Invention] 

However, in the optical cross-connect system realized by the above-mentioned conventional 
technique, if the number of multiple wave length of the wavelength multiplexing lightwave 
signal into which the number of input/output port is inputted in N individual and each input 
port, respectively is made into M pieces, the number of input/output port of the wavelength 
circumference nature AWG will be MxN, respectively, and the number of wavelength 
required for routing will serve as MxN in connection with it. 

In the above-mentioned example, since it is N= 4 and M= 4, the nimiber of wavelength 
required for routing as equipment is set to 16 (lambdal-lambdal6). 

Moreover, the wavelength band of a common optical amplifier is 1530nm - 1565nm, input 
wavelength spacing of the wavelength circumference nature AWG becomes 35nm/(MxN), 
and wavelength spacing of the wavelength circumference nature AWG becomes small with 
the increment in the number of ports. 
[0013] 

Thus, in the optical cross-connect system realized by the conventional technique, wavelength 
spacing between the ports where the wavelength circumference nature AWG adjoins becomes 
small sharply at the same time the number of wavelength required for routing increases to the 
number list of input/output port of the wavelength circumference nature AWG sharply with 
the increment in the number of input port, and the increment in the multiplicity of a 
wavelength multiplexing lightwave signal. 

If there is a limitation in the number of input/output port of the wavelength circumference 
nature AWG which can be manufactured and wavelength spacing between the ports where the 
wavelength circumference nature AWG adjoins becomes small, a limit will arise in the 
modulation band of a lightwave signal, and the effect of the cross talk between ports will also 
increase. 
[0014] 

Thus, the optical cross-connect system by the conventional technique poses a big problem 
from a viewpoint of expandability. 

This invention is realizing the optical cross-connect system which became in consideration of 

the above-mentioned situation, and was excellent in expandability. 

[0015] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the optical cross-connect system of 
this invention It has the equipment input port of N (integer of two or more arbitration) 
individual, and the equipment output port of N individual. It is the optical cross-connect 
system which outputs the lightwave signal which is inputted into each equipment input port, 
and by which wavelength multiplexing was carried out to said desired equipment output port. 
In each equipment input port of said N individual The input port of the wavelength eliminator 
which carries out wavelength separation of the wavelength multiplexing lightwave signal by 
which wavelength multiplexing was carried out to M (integer of one or more arbitration) 
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wave is connected by pptical waveguide. The 1st wavelength converter is connected to the 
output port of said wavelength eliminator. To said 1st wavelength converter The ligJit of 
desired wavelength is supplied from the source of a wavelength good light variation which 
can supply the continuation light of desired wavelength with suitable optical reinforcement. 
Said output port of the 1st wavelength converter connected to each output port of said 
wavelength eliminator Have the input port of K (integer more than M) individual, and K 
output ports, and it connects with any one input port of the KxK optical switch in which input 
port and an output port can form 1 to 1 cormection of arbitration through optical waveguide. 
The output port of the optical multiplexing machine which has input port of L (integer of 
arbitration more than M) individual in each equipment output port of said N individual is 
connected through optical waveguide. In M suitable input port of said optical multiplexing 
machine The output port of the 2nd wavelength converter is connected through optical 
waveguide. To said 2nd wavelength converter The light of desired wavelength is supplied 
from the source of a wavelength good light variation which can supply the continuation light 
of desired wavelength with suitable optical reinforcement. In the latter part of said pptical 
switch It has the input port of I (integer of arbitration more than M) individual, and I output 
ports. The light inputted into one input port is outputted to an output port which is different 
according to the wavelength, respectively. And the wavelength of the light outputted from one 
output port carries out J (integer of arbitration more than M) individual possession of the 
different Ixl array waveguide diffraction grating for every input port. Each output port of said 
optical switch is connected to the input port where said different Ixl array waveguide 
diffraction grating is suitable, respectively. It is characterized by connecting the output port in 
said same Ixl array waveguide diffraction grating to said suitable input port of the 2nd 
wavelength converter connected to the input port of said different optical multiplexing 
machine through optical waveguide, respectively. 
[0016] 

Moreover, it has the equipment input port of N (integer of two or more arbitration) individual, 
and the equipment output port of N individual. It is the optical cross-connect system which 
outputs the lightwave signal which is inputted into each equipment input port, and by which 
wavelength multiplexing was carried out to said desired equipment output port. In each 
equipment input port of said N individual The input port of the wavelength eliminator which 
carries out wavelength separation of the wavelength multiplexing lightwave signal by which 
wavelength multiplexing was carried out to M (integer of one or more arbitration) wave is 
connected by optical waveguide. Each output port of said wavelength eliminator Have the 
input port of K (integer more than M) individual, and K output ports, and it connects with the 
input port in which input port and an output port can form 1 to 1 connection of arbitration and 
where a KxK optical switch is suitable through optical waveguide. The 1st wavelength 
converter is connected to each output port of said KxK optical switch. To said 1st wavelength 
converter The light of desired wavelength is supplied from the source of a wavelength good 
light variation which can supply the continuation light of desired wavelength with suitable 
optical reinforcement: In the latter part of said 1st wavelength converter It has the input port 
of I (integer of arbitration more than M) individual, and I output ports. The light inputted into 
one input port is outputted to an output port which is different according to the wavelength, 
respectively. And the wavelength of the light outputted from one output port carries out J 
(integer of arbitration more than M) individual possession of the different Ixl array waveguide 
diffraction grating for every input port. Said 1st wavelength converter connected to each 
output port of said same KxK optical switch, respectively It connects with the input port 
where said different Ixl array waveguide diffraction grating is suitable through optical 
waveguide. The output port in said same Ixl array waveguide diffraction grating, respectively 
It connects with said suitable input port of the 2nd wavelength converter connected to the 
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input port of said different optical multiplexing machine through optical waveguide. To said 
2nd wavelength converter It is characterized by supplying the light of desired wavelength 
from the source of a wavelength good light variation which can supply the continuation light 
of desired wavelength with suitable optical reinforcement. 

[0017] ' . 

Moreover, in these optical cross-connect systems, it is characterized by providing said 1st 
wavelength transducer,, said KxK optical switch, and the control unit that controls said 2nd 
wavelength transducer in said source list of a wavelength good light variation. 
[0018] 

Moreover, it has the equipment input port of N (integer of two or more arbitration) individual, 
and the equipment output port of N individual. It is the optical cross-connect system which 
outputs the lightwave signal which is inputted into each equipment input port, and by which 
wavelength multiplexing was carried out to said desired equipment output port. In each 
equipment input port of said N individual The input port of the wavelength eliminator which 
carries out wavelength separation of the wavelength multiplexing lightwave signal .by which 
wavelength multiplexing was carried out to M (integer of one or more arbitration) wave is 
connected by optical waveguide. The 1st wavelength converter is connected to M suitable 
output ports of said wavelength eliminator through optical waveguide. To said 1st wavelength 
converter The light of desired wavelength is supplied from the source of a wavelength good 
light variation which can supply the continuation light of desired wavelength with suitable 
optical reinforcement. In each equipment output port of said N individual The output port of 
an optical multiplexing machine with the input port of L (integer of arbitration more than M) 
individual is connected through optical waveguide. In M suitable input port of said optical 
multiplexing machine In said latter part of the output port of the 1st wavelength converter 
which the output port of the 2nd wavelength converter was connected through optical 
waveguide, and was connected to M suitable output ports of said wavelength eliminator It has 
the input port of I (integer of arbitration more than M) individual, and I output ports. The light 
inputted into one input port is outputted to an output port which is different according to the 
wavelength, respectively. And the wavelength of the light outputted from one output port 
carries out J (integer of arbitration more than M) individual possession of the different Ixl 
array waveguide diffraction grating for every input port. Said output port of the 1st 
wavelength converter connected to M suitable output ports of said same wavelength 
eliminator, respectively It connects with the input port where said different Ixl array 
waveguide diffraction grating is suitable. The output port in said same Ixl array waveguide 
diffraction grating, respectively It connects with said suitable input port of the 2nd 
wavelength converter connected to the input port of said different optical multiplexing 
machine through optical waveguide. To said 2nd wavelength converter It is characterized by 
supplying the light oiF desired wavelength from the source of a wavelength good light 
variation which can supply the continuation light of desired wavelength with suitable optical 
reinforcement. 
[0019] 

Moreover, in these optical cross-connect systems, it is characterized by providing the control 
unit which controls said 2nd wavelength converter in said 1st wavelength converter and said 
source list of a wavelength good light variation. 
[0020] 

Moreover, in these optical cross-connect systems, it is characterized by providing the control 
unit which controls said 2nd wavelength converter in said 1 st wavelength converter list. 
[0021] 

Moreover, in these optical cross-connect systems, said wavelength converter considers as the 
consisting-of-Mach-Zehnder-interferometer mold wavelength conversion circuits using 
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mutual phase modulation property using semi-conductor optical amplification component 

description. 

[0022] 

Moreover, in these optical cross-connect systems, it is consisting-of- wavelength conversion 
circuits using the mutual gain modulation characteristic of semi-conductor optical 
amplification component characterized by said wavelength converter. 
[0023] 

Moreover, in these optical cross-connect systems, said wavelength converter is characterized 
by consisting of a photoelectricity converter which changes the lightwave signal to input into 
an electrical signal, and an optical modulator driven with the electrical signal of said 
photoelectricity converter. 
[0024] 

Moreover, in these optical cross-connect systems, said source of a wavelength good light 
variation is characterized by being multi-electrode diffraction-grating distribution reflective 
mold semiconductor laser. 
[0025] 

In these optical cross-connect systems moreover, said source of a wavelength good light 
variation The simple substance light source of N (one or more integers) individual which 
emits light in the continuation light of different wavelength. The optical multiplexing machine 
by which said two or more simple substance light sources were connected to input port, and 
the optical shunt to which the output port of said optical multiplexing machine was connected. 
It is characterized by being constituted by the Nxl optical switch with the input port of N 
individual, and one output port connected with the optical separator connected to each output 
port of said optical shunt in each output port of said optical separator. 
[0026] 

[Embodiment of the Invention] 

Hereafter, according to a drawing, this invention is explained in detail. 

in addition — the gestalt of the following operations — several [ of the equipment input port of 
this invention equipment, and an equipment output port ] - several wavelength of the 
wavelength multiplexing lightwave signal inputted into N and a list in each equipment input 
port - although explained as M taking the case of 4, respectively, M should just be one or 
more that it is not limited to this and N should just be two or more integers. 
[0027] 

[Example 1] 

The 1st gestalt of the optical cross-connect system of this invention is shown in drawing 1 . 
In drawing 1 101-104, and 701-704, respectively The equipment input port of this invention 
equipment, A wavelength eliminator, and 30 1 -3 1 6 an equipment output port, and 20 1 -204 The 
1st wavelength converter. The 4x4 optical switch in which 801-804 have four input/output 
port, respectively. The output port of the 4x4 optical switches 801-804, and 501-516 901-916 
The 2nd wavelength converter. As for the 4x4 array waveguide diflfraction grating (henceforth 
referred to as 4x4-AWG) in which 401-404 have four input/output port, respectively, and 
601-604, an optical multiplexing machine and 1000 are optical fibers. 
[0028] 

Moreover, in order to simplify drawing, the control unit which controls the 1st and the 2nd 
conversion wavelength of wavelength transducer 301-316,501-516, and the topology of the 
4x4 optical switches 801-804 was omitted. 

Moreover, it omitted from drawing also about the source of a wavelength good light variation 
which supplies similarly the continuation light of the desired wavelength which has suitable 
optical reinforcement in the 1st wavelength converter 301-316 and the 2nd wavelength 
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converter 501-516. . 

[0029] • • . 

As wavelength eliminators 201-204, quartz system optical waveguide mold 4x4 optical switch 
is used [ as the array waveguide diffraction-grating mold wavelength eliminator formed by 
quartz system optical waveguide, and 4x4 array waveguide diffraction gratings 401-404 ] as 
the array waveguide diflFractibn-grating mold optical multiplexing machine formed by quartz 
system optical waveguide, and 4x4 optical switches 801-804 as a queirtz system optical 
waveguide mold array waveguide diffraction grating and optical multiplexing machines 
601-604. 

As for the 4x4 optical switches 801-804, input port and an output port can form 1 to 1 

connection of arbitration. 

[0030] 

In this example, each output port of 4x4-AWGs 401-404 pnd the 2nd wavelength transducer 

501-516 are connected to each input port of 4x4-AWGs 401-404, each output ports 901-916 

of the 4x4 optical switches 801-804, and a list with the optical fiber 1000. 

These connection relation was shown in Table 2. 

[0031] 

[Table2] 



[0032] 

Table 2 is a table showing the connection relation between each input/output port of 
4x4-AWGs 401-404, the output ports 901-916 of each 4x4 optical switches 801-804, and the 
2nd wavelength converter 501-5 1 6 in the first example. 

this table 2 ~ the input port 1 of 4x4-AWG403 — the output port 903 of the 4x4 optical switch 
801 — moreover ~ said — it turns out that the 2nd wavelength converter 503 is connected in 
the output port 1 of 403. 
[0033] 

The light of the same wavelength inputted from input port which the light as which 4x4- AWG 
was inputted into one input port is outputted from an output port which is different according 
to the wavelengtfi, respectively, and is different has the description of not being outputted to 
the same output port. 

Table 3 and Table 4 show an example of wavelength which connects between the input port of 
4x4-AWG used by this example, and an output port, and when Table 3 has circumference 
nature in operating wavelength, they show each in case Table 4 does not have circumference 
nature in operating wavelength. 
[0034] 
[Table 3] 



[0035] 
[Table 4] 



[0036] 

Table 3 is a table showing the wavelength relation between the input/output port of 
NxN-AWG (N= 4) which has wavelength circumference nature in the first example, and Table 
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4 is a table showing the wavelength relation between the input/output port of NxN-AWG (N= 
4) which does not have wavelength circumference nature in the first example, 
for example, — if the lightwave signal of the wavelength of lambda! -Iambda4 is inputted into 
the input port 1 of 4x4-AWG401 in Table 3 — the lightwave signal of lambda 1 ~ an output 
port 1 ~ the lightwave signal of lambda 3 is outputted to an output port 3, and the lightwave 
signal of lambda 4 is outputted for the lightwave signal of lambda 2 to an output port 2 in an 
output port 4. 
[0037] 

4x4-AWGs 401-404 will also come suddenly the property shown in Table 3 or 4, and each 
output ports 901-916 of the 4x4 optical switches 801-804 and the 2nd wavelength converter 
501-516 will be connected with wavelength through' 4x4-AWGs 401-404 from Tiable 2. 
[0038] 

The 2nd wavelength converter 501-504 changes the wavejength of the lightwave signal 
inputted into each into the wavelength outputted to the equipment output port 701 with the 
optical multiplexing vessel 601. 

Similarly the 2nd wavelength converter 505-508 the wavelength of the lightwave signal 
inputted into each on the wavelength outputted to the equipment output port 702 with the 
optical multiplexing vessel 602 On the wavelength outputted to the equipment output port 703 
with the optical multiplexing vessel 603, the 2nd wavelength converter 509-512 the 
wavelength of the lightwave signal inputted into each The 2nd wavelength converter 513-516 
changes the wavelength of the lightwave signal inputted into each into the wavelength 
outputted to the equipment output port 704 with the optical multiplexing vessel 604. 
The lightwave signal with which the lightwave signal with which the lightwave signal with 
which the lightwave signal inputted into the 2nd wavelength converter 501-504 was inputted 
into the 2nd wavelength converter 505-508 from the equipment output port 701 was inputted 
into the 2nd wavelength converter 509-512 from the equipment output port 702 by this was 
inputted into the 2nd wavelength converter 513-516 from the equipment output port 703 is 
outputted from the equipment output port 704. 
[0039] 

Based on each of the 2nd wavelength converter explained to Table 2, Table 3, and a list above, 
and the relation of the equipment output ports 701-704, in Table 5 [ how it is connected to 
each output ports 901-916 of the 4x4 optical switches 801-804 with wavelength through 
4x4-AWGs 401-404 in which the 2nd wavelength converter 501-516 has wavelength 
circumference nature, and ] Furthermore, it was shown how each output ports 901-916 and 
the equipment output ports 701-704 of the 4x4 optical switches 801-804 are connected with 
wavelength- 
[0040] 
[Tables] 



[0041] 

Table 5 is a table showing the connection relation by the wavelength through NxN-AWG 
which has the wavelength circumference nature of the output port of the 4x4 optical switches 
801-804, and the second wavelength converter in the first example. 

For example, the output port 910 of the 4x4 optical switch 803 is connected with wavelength 
lambda 4 through the 2nd wavelength converter 502 and 4x4-AWG403, and is outputted from 
the equipment output port 701 . 
[0042] 

In Table 6, moreover, based on each of the 2nd wavelength converter explained to Table 2, 
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Table 4, and a list above, and the relation of the equipment output ports 701-704 [ how it is 
connected to each output ports 901-916 of the 4x4 optical switches 801-804 with wavelength 
through 4x4-AWGs 401-404 in which the 2nd wavelength converter 501-516 does not have 
wavelength circumference nature, and ] Furthermore, it was shown how each output ports 
901-916 and the equipment output ports 701-704 of the 4x4 optical switches 801-804 are 
connected with wavelength. 
[0043] 
[Table 6] 



[0044] 

Table 6 is a table showing the connection relation by the wavelength through NxN-AWG 
which does not have the wavelength circumference nature of the output port of the 4x4 optical 
switches 801-804, and the second wavelength converter in the first example. 
Next, the case where 4x4-AWGs 401-404 which have wavelength circumference nature for 
actuation of the optical cross-connect system of this invention are used is explained taking the 
case of one connection case. 

Here, wavelength of the lightwave signal of four waves by which wavelength multiplexing 
was carried out inputted into each equipment input port 101-104 is set to lambdal, lambda2, 
lambdas, and lambda4, respectively. 
[0045] 

The topology of the 1st case is shown in drawing 2 . 

In the 1st case, the wavelength multiplexing lightwave signals lambdal -lambda4 inputted into 
each of equipment input port 101-104 are outputted to the equipment output ports 701-704 by 
the topology of following the (1) - (4). 
[0046] 

(1) The lightwave signals lambdal, lambda2, lambdaS, and lambda4 inputted into equipment 
input port 101 are outputted to the equipment output port 701 to the equipment output port 
701 through the 2nd wavelength converter 516 in the equipment output port 702 at the 
equipment output port 703 through the 2nd wavelength converter 511 through the 2nd 
wavelength converter 506 through the 2nd wavelength converter 501 , respectively. 

[0047] 

(2) The lightwave signals lambdal, lambda2, lambda3, and lambda4 inputted into equipment 
input port 102 are outputted to the equipment output port 702 to the equipment output port 

701 through the 2nd wavelength converter 504 in the equipment output port 703 at the 
equipment output port 704 through the 2nd wavelength converter 515 through the 2nd 
wavelength converter 510 through the 2nd wavelength converter 505, respectively. 
[0048] 

(3) The lightwave signals lambdal, lambda2, lambda3, and lambda4 inputted into equipment 
input port 103 are outputted to the equipment output port 703 to the equipment output port 

702 through the 2nd wavelength converter 508 in the equipment output port 704 at the 
equipment output port 701 through the 2nd wavelength converter 503 through the 2nd 
wavelength converter 514 through the 2nd wavelength converter 509, respectively. 
[0049] 

(4) The lightwave signals lambdal, lambda2, lambda3, and lambda4 inputted into equipment 
input port 1 04 are outputted to the equipment output port 704 to the equipment output port 

703 through the 2nd wavelength converter 512 in the equipment output port 701 at the 
equipment output port 702 through the 2nd wavelength converter 507 through the 2nd 
wavelength converter 502 through the 2nd wavelength converter 513, respectively. 
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[0050] 

The above (1) It explains below how - (4) is realized. 

The lightwave signal of four waves by which wavelength multiplexing was carried out 
inputted into each equipment input port 101-104 is separated by the wavelength eliminators 
201-204, and the lightwave signal of each separated wavelength is led to the 1st wavelength 
transducer 301-316, and is inputted into the input port of the 4x4 optical switches 801-804, 
respectively. 
[0051] 

The output ports 901-916 and the equipment output ports 701-704 of the 4x4 optical switches 
801-804 are connectable with the wavelength of light, as shown in Table 5. 
therefore, after the lightwave signal lambda 1 inputted into equipment input port 101 carries 
out wavelength convjersion by the wavelength transducer 301 at wavelength lambda 1, it is led 
to the 2nd wavelength transducer 501 by outputting to the output port 901 of the 4x4 optical 
switch 801 — having — said — after wavelength conversion is carried out by 501 lambda 1, it 
is outputted to the equipment output port 701 through the optical multiplexing machine 601. 
[0052] 

similarly, after the lightwave signal lambda 2 inputted into equipment input port 101 carries 
out wavelength conversion by the wavelength transducer 302 at wavelength lambda 3, it is led 
'to the 2nd wavelength transducer 506 by outputting to the output port 902 of the 4x4 optical 
switch 801 — having — said — after wavelength conversion is carried out by 506 lambda 2, it 
is outputted to the equipment output port 702 through the optical multiplexing machine 602. 
[0053] 

similarly, after the lightwave signal lambda 3 inputted into equipment input port 101 carries 
out wavelength conversion by the wavelength transducer 303 at wavelength lambda 1, it is led 
to the 2nd wavelength transducer 511 by outputting to the output port 903 of the 4x4 optical 
switch 801 — having — said — after wavelength conversion is carried out by 511 lambda 3, it 
is outputted to the equipment output port 703 through the optical multiplexing machine 603. 
[0054] 

similarly, after the lightwave signal lambda 4 inputted into equipment input port 101 carries 
out wavelength conversion by the wavelength transducer 304 at wavelength lambda 3, it is led 
to the 2nd wavelength transducer 5 1 6 by outputting to the output port 904 of the 4x4 optical 
switch 801 — having — said — after wavelength conversion is carried out by 516 lambda 4, it 
is outputted to the equipment output port 704 through ****♦♦*♦ 604. 
[0055] 

Similarly the lightwave signals lambdal-lambda4 inputted into equipment input port 102 By 
outputting to the output ports 905-908 of a request of the 4x4 optical switch 802 in conformity 
with Table 5, after changing into desired wavelength by the 1st wavelength transducer It is led 
to the 2nd target wavelength converter, and after wavelength conversion is carried out by the 
2nd wavelength converter at desired wavelength, it is outputted to the equipment output ports 
701-704 through the optical multiplexing machines 601-604. 
[0056] 

Similarly the lightwave signals Iambdal-lambda4 inputted into equipment input port 103 By 
outputting to the output ports 909-912 of a request of the 4x4 optical switch 803 in conformity 
with Table 5, after changing into desired wavelength by the 1st wavelength transducer It is led 
to the 2nd target wavelength converter, and after wavelength conversion is carried out by the 
2nd wavelength converter at desired wavelength, it is outputted to the equipment output ports 
701-704 through the optical multiplexing machines 601-604. 
[0057] 

Similarly the lightwave signals lambda l-lambda4 inputted into equipment input port 104 By 
outputting to the output ports 913-916 of a request of the 4x4 optical switch 804 in conformity 
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with Table 5, after changing into desired wavelength by the 1st wavelength transducer It is led 
to the 2nd target wavelength converter, and after wavelength conversion is carried out by the ' 
2nd wavelength converter at desired wavelength, it is outputted to the equipment output ports 
701-704 through the optical multiplexing machines 601-604. 
[0058] 

Although this example explained only one case the regulation shown in table 5 or 6 - being 
based — every — the wavelength conversion wavelength of the 1st wavelength converter 
301-316 — every — the connection condition of the input/output port of the 4x4 optical 
switches 801-804, and every — by setting up the wavelength conversion wavelength Of the 
2nd wavelength converter 501-516 It can output to the input port of the optical multiplexing 
machine by which each wavelength of the wavelength multiplexing lightwave signal inputted 
into each equipment input port was connected to each equipment input port in the 
combination of arbitration, and operates as an optical cross-connect system. 
[0059] 

as mentioned above, if the optical cross-connect system of this invention makes M individual 
the number of multiple wave length of the wavelength multiplexing lightwave signal into 
which the number of input/output port is inputted in N individual and each input port, 
respectively, the number of wavelength which the number of input/output port required for 
SxS-AWG (S is an integer) is M, i.e., S=M, respectively, and is needed for routing in 
connection with it will be set to 2M-1, when wavelength circumference nature is in SxS-AWG 
and there is no wavelength circumference nature in M individual and SxS-AWG 
[0060] 

When the number of the input/output port of SxS-AWG is MxN, respectively when the 
number of the multiple wave length of the wavelength multiplexing lightwave signal into 
which the number of input/output port is inputted in each [ N individual and ] input port, 
respectively in the optical cross-connect system realized by the conventional technique on the 
other hand is made into M pieces, the number of wavelength required for routing has 
wavelength circumference nature in SxS-AWG in connection with it and there is no 
wavelength circumference nature in a MxN individual and SxS-AWQ it becomes 2 MxN -1. 
[0061] 

If this invention is compared with the conventional technique using the configuration of this 
example, N= 4 [ i.e., ], and M= 4, in the optical cross-connect system by this invention The 
number of wavelength which the number of input/output port required for SxS-AWG (S is an 
integer) is 4, S= 4 [ i.e., ], respectively, and is needed for routing in connection with it is set to 
7, when wavelength circumference nature is in 4x4-AWG and there is no wavelength 
circumference nature in four pieces and 4x4- AWG 
[0062] 

On the other hand, with the conventional technique, the number of wavelength which the 
number of input/output port required for SxS-AWG (S is an integer) is 16, S= 16 [ i.e., ], 
respectively, and is needed for routing in connection with it becomes 3 1 pieces, when 
wavelength circumference nature is in 4x4-AWG and there is no wavelength circumference 
nature in 1 6 pieces and 4x4-AWG 
[0063] 

The optical cross-connect of this invention can oppress sharply the increment in the number 
of wavelength required for routing in the number list of input/output port of the wavelength 
circumference nature AWG with the increment in the multiplicity of the wavelength 
multiplexing lightwave signal inputted into an increment and each input port of the number of 
input port so that clearly also from the above. 

Moreover, the problem of the cross talk between ports is avoidable in the limit list of the 
modulation band of a lightwave signal which occurs with the increment in the number of 
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ports of the wavelength circumference nature AWG which had become a problem in the 
conventional technique. 

Therefore, this invention can offer the optical cross-connect system which was excellent in 

expandability. 

[0064] 

[The 2nd example] 

The 2nd gestalt of the optical cross-connect system of this invention is shown in drawing 3 . 
The arrangement relation between the 1st wavelength transducer 301-316 and the 4x4 optical 
switches 801-804 differs from the 1 st example of this invention of drawing 1 , each output 
port of the wavelength eliminators 201-204 is connected to the input port of the 4x4 optical 
switches 801-804, and the 1st wavelength transducer 301-316 is connected to each output port 
of the 4x4 optical svsdtches 801-804. 
[0065] 

Each output port of the 1st wavelength transducer 301-316 is connected to the input port of 
the 4x4 array waveguide diffraction gratings 401-404 through the optical fiber 1000. as shown 
in drav\dng 3 . 

About others, it is the same as drawing 1 of the 1st example of this invention. 

In order to simplify drawing, the control unit which controls the 4x4 optical switches 801-804 

in the 1st and 2nd wavelength transducers 301-316,501 - 516 lists was omitted like the 1st 

example. 

Moreover, it omitted from drawing also about the source of a wavelength good light variation 
which supplies similarly the continuation light of the desired wavelength which has suitable 
optical reinforcement in the 1st wavelength converter 301-316 and the i2nd wavelength 
converter 501-516. 
[0066] 

Like the first example of this invention, based on each of the 2nd wavelength converter 
explmned to Table 2, Table 3, and a list above, and the relation of the equipment output ports 
701-704 in Table 7 [ how it is connected with wavelength through 4x4-AWGs 401-404 in 
which the 1st wavelength converter 301-316 and the 2nd wavelength converter 501-516 have 
wavelength circumference nature, and ] Furthermore, it was shovm how the 1st wavelength 
converters 301-316 and equipment output ports 701-704 are connected with wavelength. 
[0067] 
[Table 7] 



[0068] 

Table 7 is a table showing the connection relation by the wavelength through NxN-AWG 

401-404 which has the wavelength circumference nature of the first wavelength converter 

301-316 and the second wavelength converter 501-516 in the second example. 

For example, the 1 st wavelength converter 3 1 0 is connected with wavelength lambda 4 

through the 2nd wavelength converter 502 and 4x4-AWG403, and is outputted from the 

equipment output port 701 . 

[0069] 

In Table 8, moreover, based on each of the 2nd wavelength converter explained to Table 2, 
Table 4, and a list above, and the relation of the equipment output ports 701-704 [ how it is 
connected with wavelength through 4x4-AWGs 401-404 in which the 1st wavelength 
converter 301-316 and the 2nd wavelength converter 501-516 do not have wavelength 
circumference nature, and ] Furthermore, it was shown how the 1 st wavelength converters 
301-316 and equipment output ports 701-704 are connected with wavelength. 
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[0070] 
[Table 8] 



[0071] 

Table 8 is a table showing the connection relation by the wavelength through NxN-AWGs 
401-404 which do not have the wavelength circumference nature of the first wavelength 
converter 301-316 and the second wavelength converter 501-516 in the second example. 
It is based on the regulation shown in Table 5 or 6 like the first example of this invention, 
every — the connection condition of the input/output port of the 4x4 optical switches 801-804, 
and every — the wavelength conversion wavelength of the 1st wavelength converter 301-316 
— every — the connection condition of the input/output port of the 4x4 optical switches 
801-804, and every ~ by setting up the wavelength conversion wavelength of the 2nd 
wavelength converter 501-516 It can output to the input port of the optical multiplexing 
machine by which each wavelength of the wavelengtfi multiplexing lightwave signal inputted 
into each equipment input port was connected to each equipment input port in the 
combination of arbitration, and operates as an optical cross-coimect system. 
[0072] 
[Example 3] 

The 3rd gestalt of the optical cross-connect system of this invention is shown in drawing 4 . 
That there are no 4x4 optical switches 801-804 only differs from the 1st example of this 
invention of drawing 1 . 

The 1st wavelength converter 301-316 is connected to each output port of the wavelength 

eliminators 201-204. 

[0073] 

Each output port of the 1st wavelength transducer 301-316 is connected to the input port of a 
4x4 array waveguide diflFraction grating through the optical fiber 1000 as shown in dravsdng 
4. 

About others, it is the same as drawing 1 of the 1st example of this invention. 

In order to simplify drawing, the control unit which controls 4x4 optical switch in the 1st and 

2nd wavelength transducer lists was omitted like the 1 st example. 

Moreover, it omitted from drawing also about the source of a wavelength good light variation 
which supplies similarly the continuation light of the desired wavelength which has suitable 
optical reinforcement in the 1 st wavelength converter and the 2nd wavelength converter. 
[0074] 

Like the second example of this invention, based on each of Table 2, Table 3, and the 2nd 
wavelength converter 501-516 explained to the list above, and the relation of the equipment 
output ports 701-704 in Table 7 [ how it is connected with wavelength through 4x4-AWGs 
401-404 in which the 1st wavelength converter 301-316 and the 2nd wavelength converter 
501-516 have wavelength circumference nature, and ] Furthermore, it is shown how the 1st 
wavelength converters 301-316 and equipment output ports 701-704 are connected with 
wavelength. For example, the 1st wavelength converter 310 is connected with wavelength 
lambda 4 through the 2nd wavelength converter 502 and 4x4-AWG403, and is outputted from 
the equipment output port 701. 
[0075] 

In Table 8, moreover, based on each of Table 2, Table 4, and the 2nd wavelength converter 
501-516 explained to the list above, and the relation of the equipment output ports 701-704 
[ how it is connected with wavelength through 4x4-AWGs 401-404 in which the 1st 
wavelength converter 301-316 and the 2nd wavelength converter 50 1 -5 1 6 do not have 
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wavelength circumference nature, and ]* Furthermore, it is shown how the 1st wavelength 
converters 301-316 and equipment output ports 701-704 are connected with wavelength. 
[0076] 

Unlike the first of this invention, and the second example, this example is based on the 
regulation shown in Table 5 or 6. every — the connection condition of the input/output port of 
the 4x4 optical switches 801-804, and every - the wavelength conversion wavelength of the 
1st wavelength converter 301-316 — every — the connection condition of the input/output port 
of the 4x4 optical switches 801-804, and every - by setting up the wavelength conversion 
wavelength of the 2nd wavelength converter 50 1 -5 1 6 Although each wavelength of the 
wavelength multiplexing lightwave signal inputted into each equipment input port cannot be 
outputted to the input port of the optical multiplexing machine connected to each equipment 
input port in the combination of arbitration Each wavelength of the wavelength multiplexing 
lightwave signal inputted into each equipment input port can be outputted to each equipment 
output ports 701-704 in the combination of arbitration. 

That is, it operates as an optical cross-connect system which outputs the lightwave signal 
which is inputted into each equipment input port, and by which wavelength multiplexing was 
carried out to the desired equipment output ports 701-704. 
[0077] 

[wavelength converters 301-316- said - example [ of 501 -5 1 6 ] of configuration] 
the wavelength converters 301-316 which use dravving 5 -8 in the 1 st example of this 
invention - the 3rd example - said — the example of a configuration of 501-516 is shovm. 
however, the wavelength converters 301-316 - said - all about 501-516 do not necessarily 
need to use the wavelength converter of the same gestalt. 

Drawing 5 consists of Mach-Zehnder-interferometer mold wavelength conversion circuits 
using the mutual phase modulation property of having used the semi-conductor optical 
amplification component. 
[0078] 

After penetrating an optical isolator 1200, the continuation light (changed light) of 
wavelength lambdacw which was inputted into the input port 1010 of a wavelength converter 
and which is supplied from the source of a wavelength good light variation branches with the 
optical coupler 1300-1, and is inputted into the semi-conductor optical amplification 
component 1 1 00-1 and 1 1 00-2. 

On the other hand, the lightwave signal (on-the-strength strange modulated light signal) of 
wavelength lambdaS is inputted fi-om the input port 1011 of a wavelength converter, and is 
inputted into the semi-conductor optical amplification component 1100-1 through the optical 
coupler 1300-2. 

As for two semi-conductor optical amplification components 1 101-1 and the output light of 
1 100-2, a Mach-Zehnder interferometer is constituted by the optical coupler 1300-3. 
[0079] 

If a lightwave signal (lightwave signal on the strength) inputs into the semi-conductor optical 
amplification component 1 100-1, the refractive index of the semi-conductor optical 
amplification component 1 100-1 will change, and the phase of the continuation light inputted 
from the input port 1010 through which it passes will change with the strength of the level of 
a lightwave signal on the strength [ optical ]. 

Therefore, if the phases of each continuation light taken out by two semi-conductor optical 
amplification components 1 100-1 and the outgoing end of 1 100-2 differ and it joins together 
with the optical coupler 1 300-3, a phase change will appear as a change on the strength, and 
the light of wavelength lambdaCW to which intensity modulation of the same logic (or 
reversal logic) as a lightwave signal (on-the-strength strange modulated light signal) was 
carried out will be outputted to the output port 1012 of a wavelength converter as a 
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[0080] 

Other examples of the wavelength converter which consists of Mach-Zehnder-interferometer 
mold wavelength conversion circuits using the mutual phase modulation property using a 
semii-conductor optical amplification component are shown in drawing 6 . 
The point that the location of the optical coupler 1300-2 which lightwave signal lambdaS . 
inputs is different, and the point that the optical filter 1400 from which lightwave signal 
lambdas is removed is in the outgoing end of the optical coupler 1300-3 differ from the 
wavelength converter of the configuration of drawing 5 . 
There may not be an optical isolator 1200. 

The actuation from which wavelength lambdaS of the lightwave signal by which intensity 
modulation was carried out is changed into wavelength lambdacw of continuation light is the 
same as the Mach-Zehnder-interferometer mold wavelength conversion circuit of the 
wavelength converter of the configuration of drawing 5 . 
[0081] 

In addition, although the example using the Mach-Zehnder-intierferometer mold wavelength 
conversion circuit which used the semi-conductor optical amplification component above and 
which uses the mutual phase modulation property of a semi-conductor optical amplification 
component as a wavelength converter was shown, the wavelength converter using the mutual 
gain modulation characteristic of a semi-conductor optical amplification component can also 
be used. 

Moreover, there are drawing 7 and drawing 8 as a wavelength converter which does not use 
the physical property of the above-mentioned semi-conductor optical amplification 
component. 

In the wavelength converter of drawing 7 , after changing the lightwave signal to input into an 
electrical signal with the optical receiver 1500, this electrical signal is used, the driver 
electronic circuitry 1600 for an optical modulator drive is driven, and the continuation light 
currently supplied to the optical modulator 1800 from the source of a wavelength good light 
variation is modulated. 

Thereby, wavelength conversion of the lightwave signal of wavelength lambdaS is carried out 

at the lightwave signal of wavelength lambdaCW. 

[0082] 

In the wavelength converter of drawing 8 , after changing the lightwave signal to input into an 

electrical signal with the optical receiver 1500, this electrical signal is used, the driver 

electronic circuitry 1610 for a laser modulation is driven, and the light (wavelength 

lambdacw) of the source 1 700 of a wavelength good light variation is modulated. 

Thereby, wavelength conversion of the lightwave signal of wavelength lambdaS is carried out 

at the lightwave signal of wavelength lambdaCW. 

[0083] 

[The example of a configuration of the source of a wavelength good light variation] 

As an example of the source of a wavelength good light variation which supplies the 

continuation light of the desired wavelength which has suitable optical reinforcement in the 

1st wavelength converter and the 2nd wavelength converter which are used in the 1st example 

of this invention - the 3rd example, there is a configuration shown in multi-electrode 

diffraction-grating distribution reflective mold semiconductor laser or drawing 9 . 

In multi-electrode diffraction-grating distribution reflective mold semiconductor laser, the 

phase and the Bragg wavelength of light can be changed by current impregnation from the 

electrode prepared in semiconductor laser, and the wavelength of the light to oscillate can be 

adjusted. 

[0084] 
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On the other hand, the. source of a wavelength good Hght variation shown in drawing 9 has the. 
composition that two or more wavelength converters are sharable. 

Namely, the single wavelength light source 3100-1 to 3100-4 of N individual ( drawing 9 
shows the case of N= 4) which emits light in the continuation light of the wavelength from 
which this source 3000 of a share mold wavelength good light variation differs. The optical 
multiplexing machine 3400 by which the single wavelength light source 3100-1 to 3100-4 of 
N individual was connected to input port. The optical shunt 3300 to which the output port of 
the optical multiplexing machine 3400 was connected, and the optical separator 3500-1 to 
3500-3 connected to each output port of the optical shunt 3300, It is constituted by the Nxl 
optical swdtch 3200-1 to 3200-3 with the input port of N individual, and one output port. 
[0085] 

The output port of the Nxl optical switch 3200-1 to 3200-3 is connected to the port of the 
request which should input the continuation light of a wavelength converter. 
Through the optical multiplexing machine 3400, the optical coupler 3300, and an optical 
separator 3500-1 to 3500-3, it is divided and the continuation light from the single wavelength 
light source 3100-1 to 3100-4 which emits light in the continuation light of different 
wavelength is inputted into each wavelength in each input port of the Nxl. optical switch 
3200-1 to 3200-3, as shovm in drawing 9 . 

By controlling the Nxl optical switch 3200-1 to 3200-3, the continuation light of desired 
wavelength can be supplied to a wavelength converter. 

The source 3000 of a wavelength good light variation shown in drawing 9 can share between 
the wavelength converter in the optical cross-connect system of this invention the single 
wavelength light source 3100-1 to 3100-4 which emits light in continuation Hght. 
[0086] 

Thus, the point which changes this invention to one AWG with the conventional large number 
of ports about the optical cross-connect system which has flexible expandability to the 
increment in the number of ports as explained, and combines two or more AWGs with the 
small nimiber of ports is the greatest advantage. 

Although problems, such as increase of a limit / cross talk between ports of a modulation 
band, will arise if wavelength spacing between the ports where the number of ports of AWG 
which can be manufactured especially has a limit, and AWG adjoins with the increment in the 
number of ports becomes small, according to the configuration of this invention, it becomes 
possible to solve such a problem. 
[0087] 

[Effect of the Invention] 

As mentioned above, as concretely explained based on the example, in the optical 
cross-connect system of this invention, it is possible to suppress sharply the increment in the 
number of wavelength required for routing in the number list of input/output port of the 
wavelength circumference nature AWG with the increment in the multiplicity of the 
wavelength multiplexing lightwave signal inputted into an increment and each input port of 
the number of input port. 

Moreover, the problem of the cross talk between ports is avoidable in the limit list of the 
modulation band of a lightwave signal which occurs by this with the increment in the number 
of ports of the wavelength circumference nature AWG which had become a problem in the 
conventional technique. 

As mentioned above, this invention can offer the optical cross-connect system which was 

excellent in expandability. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the optical cross-connect system of the first 
example of this invention. 
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[Drawing 2] It is the explanatory view showing the topology of the first example of this 
invention. 

[Drawing 3] It is the block diagram showing the optical cross-connect system of the second 
example of this invention. 

[Drawing 4] It is the block diagram showing the optical cross-connect system of the third 
example of this invention. 

[Drawing 5] It is the block diagram of a wavelength converter. 
[Drawing 6] It is the block diagram of a wavelength converter. 
[Drawing 7] It is the block diagram of a wavelength converter. 
[Drawing 8] It is the block diagram of a wavelength converter. 

[Drawing 9] It is the block diagram of the source of a wavelength good light variation. 

[Drawing 10] It is the explanatory view of a Prior art. 

[Drawing 11 ] It is the explanatory view of an optical pass routing technique. 

[Drawing 12] It is the explanatory view showing the wavelength relation between the 

input/output port of the wavelength circumference nature AWG in the conventional technique. 

[Description of Notations] 

101-104 Equipment input port 

201-204 Wavelength eliminator 

301-316 1 St wavelength converter 

401 -404 Array waveguide diffraction grating 

501-516 2nd wavelength converter . . 

601-604 Optical multiplexing machine 

701-704 Equipment output port 

801 - 804 4x4 optical switch 

The output port of 901 - 916 4x4 optical switch 

1000 Optical Fiber. 

1010 1011 Input port of a wavelength converter 
1012 Output Port of Wavelength Converter 

1 100-1 and 1 100-2 Semi-conductor optical amplification component 
1200 Optical Isolator 

1300-1, 1300-2, and 1300-3 Optical coupler 
1400 Optical Filter 
1500 Optical Receiver 

1600 Driver Electronic Circuitry for Light Modulation Mind Drive 

1610 Driver Electronic Circuitry for Laser Modulation 

1700 Source 1800 of Wavelength Good Light Variation Optical Modulator 

2000 Electrical Signal Line 

3000 Source of Wavelength Good Light Variation 

3100-1 to 3 100-4 Single wavelength light source 

3200-1 - 3200-3 Nxl optical switch 

3300 Optical Shunt 

3400 Optical Multiplexing Machine 

3500-1 to 3500-3 Optical separator 

4000 16X1 6- Wave Circumference Nature Array Waveguide Diffraction Grating 

[Translation done,] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
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original precisely. 

2 . * * * * shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of th9 Drawings] 

[Drawing 1] It is the block diagram showing the optical cross-connect system of the first 
example of this iiivention. 

[Drawing 2] It is the explanatory view showing the topology of the first example of this 

invention. 

[Drawing 3] It is the block diagram showing the optical cross-connect system of the second 
example of this invention. 

[Drawing 4] It is the block diagram showing the optical cross-connect system of the third 
example of this invention. 

[Drawing 5] It is the block diagram of a wavelength converter. 
[Drawing 6] It is the block diagram of a wavelength converter. 
[Drawing 7] It is the block diagram of a wavelength converter. 
[Drawing 8] It is the block diagram of a wavelength converter. 

[Drawing 9] It is the block diagram of the source of a wavelength good light variation. 
[Drawing 10] It is the explanatory view of a Prior art. 

[Drawing 1 1] It is the explanatory view of an optical pass routing technique. 

[Drawing 1 2] It is the explanatory view showing the wavelength relation between the 

input/output port of the wavelength circumference nature AWG in the conventional technique. 

[Description of Notations] 

1 0 1 - 1 04 Equipment input port 

20 1 -204 Wavelength eliminator 

3 0 1-3 1 6 1 St wavelength converter 

401-404 Array waveguide diffraction grating 

501-516 2nd wavelength converter 

601-604 Optical multiplexing machine 

70 1 -704 Equipment output port 

801 - 804 4x4 optical switch 

The output port of 901 - 916 4x4 optical switch 

1000 Optical Fiber 

1010 1011 Input port of a wavelength converter 
1012 Output Port of Wavelength Converter 

1 1 00-1 and 1 1 00-2 Semi-conductor optical amplification component 
1200 Optical Isolator 

1300-1, 1300-2, and 1300-3 Optical coupler 

1400 Optical Filter 
1500 Optical Receiver 

1 600 Driver Electronic Circuitry for Light Modulation Mind Drive 
1610 Driver Electronic Circuitry for Laser Modulation 
1700 Source of Wavelength Good Light Variation 
1800 Optical Modulator 
2000 Electrical Signal Line 

3000 Source of Wavelength Good Light Variation 
3100-1 to 3100-4 Single wavelength light source 
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3200-1 - 3200-3 Nxl optical switch 
3300 Optical Shunt 
3400 Optical Multiplexing Machine 
3500-1 to 3500-3 Optical separator 

4000 16X1 6- Wave Circumference Nature Array Waveguide Diffraction Grating 

[Translation done.] 
♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 



[Drawing 2] 



[Drawing 3] 



[Drawing 4] 



[Drawing 5] 



[Drawing 6] 



[Drawing 7] 



[Drav^ng 8] 



[Drawing 9] 
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[Drawing 10] 



[Drawing 11] 



[Drawing 12] 



[Translation done.] 
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